SUMMARY
DESCRIPTION OF PROBLEM
Increased emphasis on ethanol production in the United States has and will continue to lead to significant increases in the amount of distillers dried grains with solubles (DDGS) available to the feed industry. When considering the potential use of an ingredient such as DDGS, primary emphasis is placed on obtaining accurate information regarding metabolizable energy and amino acid composition. Nevertheless, a complete nutrient profile is necessary for consideration of its role in poultry and animal feeds. Although DDGS has been available as a feed ingredient for decades [1, 2, 3] , it is not a completely homogenous ingredient. Fermentation residues from the beverage industry may be based on mixtures of several grains, whereas the DDGS that is becoming 1 To whom correspondence should be addressed: batal@uga.edu. increasingly available is usually from ethanol plants with corn as the only grain input.
In an undergraduate demonstration project involving incorporation of DDGS in laying hen formulas [4] , use of the NRC [5] value for sodium in this ingredient led to a severe deficiency with an almost total cessation of egg production. Subsequent analysis of the sodium content of the DDGS sample revealed 0.09% sodium in contrast with 0.48% as listed by the NRC [5] . Reformulation of the feed to provide the intended level of sodium (0.18%) led to resumption of the level of egg production observed prior to initiation of the study. The levels of sodium listed by the NRC for distillers dried grains (0.09%), DDGS (0.48%), and dehydrated distillers solubles (DDS; 0.26%) appear to be inconsistent. That is, no combination of distillers dried grains and DDS could pro- Projected assuming a 3-fold increase compared to yellow corn grain [5] , see text.
C Average sodium content of samples 1 to 7 = 0.13% and of samples 8 to 12 = 0.42%.
vide the sodium level stated for DDGS by the NRC [5] .
In modern ethanol fermentation facilities, unless liquid solubles are diverted to ruminant feeding or some other purpose, they are added to the grain residues prior to drying. The source of sodium reflected in NRC values for DDGS and DDS is unclear, as this element is apparently not added during the fermentation proce- value that differs markedly from that of the NRC. As DDGS promises to become an increasingly available feed ingredient, and because unintended variations in the content of sodium and other minerals can lead to suboptimal animal performance, a study was conducted to determine the mineral composition of a number of DDGS samples currently available to the feed industry.
MATERIALS AND METHODS
Twelve samples of commercially prepared DDGS from the northern central United States were obtained directly from manufacturers. Initial observations indicated that DDGS from one source, a major production facility, contained a higher level of sodium than that from other plants. To confirm these observations and to gauge variation, 4 additional samples from this source were obtained. All samples were evaluated for mineral composition at the Agriservices Laboratory of the University of Georgia [7] .
RESULTS AND DISCUSSION
The mineral composition of 12 DDGS samples is presented in Tables 1 and 2 . Although our primary interests were centered on sodium, compositions of 10 other minerals are provided to enhance the database for currently available samples of DDGS.
An enormous range of 0.09 to 0.44% sodium in samples was evident. Although an av-
CONCLUSIONS AND APPLICATIONS
1. Mineral analysis of DDGS is reported for those considering the use of this ingredient in formulated feeds. 2. Sodium content of DDGS proved to be extremely variable (0.09 to 0.44%). 3. Nutritionists need to properly characterize the mineral content of DDGS from respective suppliers prior to incorporation into balanced rations.
erage value is provided (0.25%), it is emphasized that use of this value in feed formulation is to be strictly discouraged. The average sodium value for samples 1 to 7 was 0.13%, a value that approximates a 3-fold increase in sodium content of corn [5] . Samples 8 to 12, from a major DDGS producer averaged 0.43% sodium. Clearly, DDGS from respective suppliers must be analyzed so as to properly characterize the ingredient prior to use. Although sulfur is not usually considered in the formulation of monogastric diets, the average content of this element in the DDGS samples tested was almost 3 times higher than indicated by the NRC. Calcium levels were also much higher. The content of most other minerals appeared generally consistent with a 3-fold concentration increase, with the exception of calcium in 5 samples. Interestingly, these samples were those also very high in sodium. Plant variation is evident in these data. The source of the extraordinary variation noted in the sodium content of DDGS samples is not immediately clear. It has been suggested that in some plants, by-product streams that contain sodium from other manufacturing processes may find their way into the solubles fraction, which is subsequently added to grain residues. A simple consideration of the sodium content of corn grain and the multiplier effect resulting from starch fermentation adequately accounts for sodium values of DDGS of 0.09 through 0.12 but not higher levels of some samples observed in this study.
